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[2, 3-d] *^-4-»l4fc^4fr;8l*l&*JiT4fc*ttJfc.5L#fe# 
( Yonkenaf i 1 ) ), «4b^*b** «* Tit ^ I : 



R 1 A H; C^jL4*iliUfc*t*.; d-d ^^jL^il^J.; 
CH* 4ft*fe d-d^; <totg^ «#3Uk sMtfc H *h*pf£ 
J*«fefc*T*m*W--**#U*: *#, JUk, Jfe*.* 
11* Dki^ d-d*tl~. Ci-C 4 Mi|LS-Ci-C4^St&> C3-C5 £f>&.$^ 
3M^^> C0NR 5 R 6 , NR 5 R*\ C0 2 R\ NHS0 2 R\ S0 2 NR 9 R 10 ; 

R 2 A H; d-d£#J&JL4&&&; d-d aftjLte#,iL**fcfe 
Ci-C *t*Mk; d-d^; JpU^Mk H *hT4£&^#J& £] T?'J 
tt&ffl **, *tt> d-d 

d-C 4 ^#Li^ Ci-Ci***., C3-C5 JM^jW* C0NR 6 R\ 

NR 6 R 7 , C0 2 R\ NHS0 2 R 9 n SO 2 NR 10 R n ; 

R 3 A H, d-d jL*fc#,jUft*tSo #*T#: d-d Sf*L&, d-d 
ifclUMd; d-d d-c 4 #t*-; 

R 4 A H, d-d jL44AiL4ft*Ufc., C 3 -d Jf*t&* d-d 

*MUWl; d-d 
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R 5 ^ -H, d-C 4 tMJk£M£L&, tt&3&*bVL OH, NR 6 R 7 , CN, 
C0NR 6 R 7 i& C0 2 R 8 JM^; C 2 -C 4 te*Mfc., #T^SMb#.CN, CONRV ^ 
COiR 8 ^^; NR 6 RMii^^^^ C2-C4 %L$^; OH & NRV 'fci&Mtyft 
(C 2 -C 3 ft|Lft)Ci-Ci tMM.MMM,^ CONR 6 R 7 ; C0 2 R 8 ; NR 6 R 7 ; 
NHS0 2 NR 6 R 7 ; NHS0 2 R 9 ; SO 2 NR 10 R n jfeJpt^3Wt. p & 

*Jt&, *4L&, 

R 6 ifa R 7 ^#J# H jfc Cx-C 4 jL*«.iL4t*t*., iU^fctoftifc 
ttfU*^— 4-N (R 12 ) 

R 8 A H 4, d-d jL4ftjR,iL4ft*Ut, T*tCi-C« d-C 4 j& 
R 9 A NRV>|£i&J^lHf C,-C 3 

R 10 ^ R U ^#JA H d-Ci 2 jLM*.jL44*t& G-C, *>KJl44. 

'iUUftiUfc.; 44*Mk; d-G^i& d-G jfc— 

*i&tt4UMfMM<4MMM) 4-N (R 13 ) 

&; il#^a^r^^^*fe»#.OH, CN, C0 2 R\ d~G iL4fcK.X*6tafe.. 

C1-C3 NR 14 R 15 , CONR 14 R 15 IM^; JW^***, 

OH, CQ 2 R\ NR 14 R'\ CONR 14 R l5 i£— ^JM^i^iUI^^— JMUMMl 

K¥j C 2 -C 3 G-G *fc*UkJM*,; G-G fli/ftifefc G-G 4£*t 
4k; C 2 -C 6 tit&M* G~G £f 

R"AH; &-C jLM4Ul#*t£.; G-G WJPM.^ C 2 -C« JL 
44*.jlte*tfc JfeJPW*.** C-C jL*t*iL44*t*.; NR 14 R 15 Jp^i# 
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C 2 -C 6 A*fc&iL«*tfc fi&WMi C 2 -C 6 jL*t* jL4ft*Ut; C0NR 14 R 15 
JMW* Ci-C fi £44A jU**t&; COJl'JMW C 2 -C 6 ±MAiL4fcl&&, 

MJ^yMUMiiffM c 2 -c 6 £*AiL44#.fc co 2 r 8 , conr 14 r 15 , 

CSNR 14 R 15 AC(NH)NR 14 R 15 ; Ci-C 3 flftjL4US.iL4ft*Uk; CH* 4ft*Mk; 
Ct-C^UMS. C 3 -C fi Sfgt&; ^Z^^S|(n=2-20)J>, 4tTte&*Mfc 

Ci-c 6 *fc*jMfcJM*,; 

R 14 ;fc R l5 $*fl# H; d-C 4 jL4*Aiute*U6.; d-C 3 
C 2 -C 4 JL«A iUfc*fcfc AJfe&JMW C 2 -C 4 jL4ftAiL4ft*t*.; A 
J^fctofeifcttfUS-f'-- A**# staUfc.* 

OCF 3 , Ci-c* Jl4ftAiL4ft«&JM,; A— >MUi-f- 

^ IE IF 





IE 
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-20°C _£80°Co 

id fc&¥>&m±^fe*fo&,—&&m^$i,&&} ia 



o 




R5 

IA 



*+RS R 2 , R 3 , R 4 ^R 5 ^^XI?JJi, 




R5 

I 

^tR 1 , R 2 » R 3 > R 4 ^R s ^^I^JJi, 
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4& R 5 ^ H H IE IF IC 




ic 

*tR\ R 2 , R 3 ^R 4 ^^LXl5jJi, 

IC Mi , # J>!] IB 
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R2 



IB 



MR 1 . R 2 > R 3 *»R 4 ttfc.:5lflJi, 

^JA^^^^a^t^JL^Bt, Xtii&M JZLMi&J$L 

IB -^3£^^^^t^^,#^J*t R 5 
S0 2 NR u R 12 6t5t^ I #t # R u ^ R 12 #1 l*J "^"^/f^. 

A*, ^ IG (*t R 3 # H I 4fc^) : 




*tR\ R 2 , R 4 ^R 5 ^^X|SJ_L, 



■7. 
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R 3 -X IH 
At X* CI, Br 4, I, R 3 tftJtXl*)-t, 

^&aAA-10t« 60X3. ^***,it*^*it4#^ 

Wtof-si o. 05 $] i #if^^f|.T»^WJ 0 iUfcttHUfr 2 

-10 'h&h MA^^Ti^A^^ ID tt$\&M t rA&J£&4& 
^BtleJ^E. 0. 5-3 <J>0t, l^#iLft*TX«*tA.'HS^*b ID^^^^- 

/tf^ttt if JWTi»^*J§*ijftWJpt«, 2 - A*. 

Wiley RH,et al J Am. Chem. Soc, 1948. 70, 2005; Johnson RW. et al 
J Heterocyclic Chem. 1997, 14, 383; k^Wamhoff H,et al Synthesis 
1976, 51. 
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$LHI:W&., Ate 1 **.]****. j&JMfjtiL. **Mfe#M!*, 

JKA , 49 ***** . JMUMt WtA-f 1 . 
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T^IWt, tfT^MWU +^L3»«t«t, £4Mfc* A 




C0NR 6 R\ NR'R 7 ; 

R'AH; Ci-C,jL*« l iL4ft*tA; #4&fcJM*&*T*J*MW — 
*^*Jt, WWW* C0NR 6 R\ NR 6 R 7 ; 

R 3 ^ H; C 2 -C 4 jL4ft*t&, #-*T#. C 3 -C 4 d-C 3 
MJMtt C 2 -C 4 4&i$&; C 2 -C 4 ^; 

R 4 A H, C-C 4 jL4^JL44*fc*., #*r#. C3-C5 SP*t&* d-Ca 
J&#t»W^; C 2 -C 4 4&*Mk; C 2 -C 4 #^; 
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R 5 AH, C1-C4 jL4t*jtM*t*., #-spf*ifc*l* OH, NR 6 R 7 , CN, 
CONR 6 R 7 i& C0 2 R 8 iK.'fti ; M^Wii&JpM^ift d~d J^SU^; NR 6 R 7 ; 
NHS0 2 NR < R 7 ; NHS0 2 R 9 ; S0 2 NR 10 R n iLT^J^*fc*Lf l-M^ltt, 

R 8 !. H I. Ci-C* tMAJMitik 

R 9 4. NRV^HML^ C1-C3 

R 10 #* R"^JA H A C1-G1 jL«JK,X4Utfc d-d $>ftjL^ 
C 2 -C 6 Ci-C«*t*JK. d-d 33tfc 

A«tb<HM * ) 4-N(R 13 )-^^; A**^ 

(W) Jt> 4-N(R 13 )-^# 
Itfi^HTS^&i&fcttOH, CN, C0 2 R\ d-d £4&&jiM8L&s 
C1-C3 NR 14 R'\ CONR l4 R 15 JMH,; Jfcft**-* JWWW. A**. 

-WMfe- Mifippi^ d-d jLMAiLMIfe^., WUfc-WTs** 

OH, C0 2 R\ NR 14 R 15 > CONR 14 R 15 i&— tMt^##L&J?3— *^fc£A 

R"^l H; d-d AteAjUfcfc*., #T^t*MMWt. IfeJ* 
C 2 -C 3 d-d JfcfU&Ml; C 2 -C 6 4&*M£A C 3 -C 6 *f *fcfc 

R"AH; d-d jL4fcAJL*fc*fcfc C1-C3 *MU6JMW d-d A. 
4fcAiL4fc*fcfc JfeJWUW d-d £4tAiLtt*t&; NR 14 R 15 JM^ift 
d-d £*AiLtt*t&; C 2 -C 3 jlteifefc CONR 14 R 15 

&-& ±4* A C0 2 R 8 , CONR 14 R 15 , CSNR 14 R 15 A 

C (NH) NR 14 R 15 ; d~d A AJLfe*. d~d AftMfc.; d-d 

*fc&A C 3 -C 6 

R 14 ^ R l5 ^J^7H; C1-C4 jLttAiltt*t&.; d-d jSfcAJkJMS, 
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Mi C 2 -C 4 £M£kk.¥t%L3L\ it&gJMW C 2 -C 4 X4UkiLM£&; & 
OCF 3 , C1-C4 A^JL4fc*fc&JM*,; JWW^fete*— *~>Ml*-f- 




R 1 A C 2 -C 3 A4ft#JL**fc*.; *T»at*Mfe4*T^I^*.a'- 

JM*,#*f* NR 6 R 7 ; 
R 2 AH; 

R 3 A H; C 2 -C 4 jLttifciLfWUfc., C 3 -C 4 Sftft&JM*.; 

C 2 -C 4 feftMk; C 2 -C 4 ;fe^; 

R 4 A C 2 -C 4 &%Jk3*M£L^ #T*t Ci-C*fc|UM5,; C 2 -C 4 

>^-^> C2*~C4 >^-^-J 

R 5 A S0 2 NR 10 R n ; 
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R 10 ^ R ll ^#JA H Cx-€i 2 M.%t&lLm&&; C 3 -C 6 Jf*t*.; 
A— *^A**# (■!) A, 4-H (R 13 ) 

*^fcto*&#A^#/Mi<MK ■* Jfefc*.* 4-N (R 13 ) - 

/^i^BT8*te*JtofcOH,Ci-C 4 jL4£jR.iL4fcft£.« C1-C3 *t 
&&, NR 14 R 15 , C0NR 14 R 15 ^; JWWMfc- 

NR 14 R X \ CONR 13 R 14 *JpLfU. £ — JWWyUUWWW * 

R 13 A H; Ci-C,jL4^jL4fcifcfc d-C 3 jfc#UkJMW C 2 -C 3 Jl 
4ftjK.jl4ft*fcfc Jfe*JM*,tt C2-C3 jL4«iLit4^t^; NR 14 R U JMW 
C 2 -C 6 JL4^ jL*fc*fcfc 3^gJM^ C 2 -C 3 JjJ&BLgL; CONR 14 R 15 

JMW C x -C 6 jL4^jL**fc*.; C0 2 R 8 , CONR 14 R 15 ; 

R 14 ^R l5 ^J^7H; Ci-Ca d-C 3 &$£JpLfc 

tfl C 2 -C 4 JL4&&iL**t&; ifc^JPM^tf C 2 -C 4 jLteifc iL$fc&t&; ^ 

ocf 3 . C1-C4 jL&£ t £M& t M&fi; JMi#Jffc**— <MUS-f- 

jL^iLte*t4Uk c,-C4*MUUt. 

2- [2- ^ #L^-5- (4- Jft) -5- T Jt-7- j£ & 

-3, 7-J=. A**b* [2, 3-d] ««L-4-@6, — JMUULTffett 

2- [2- ¥ Jfc-S- (4- Zi Jt*L#-l-a* m -5- f ft ^ 

-3,7-— ft 1 p&4[2,3-d]'*^-4-»! f — Jk^^Ttl 
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2- [2-JE ^ (4- 6ti#-l-^i) -5- f 4~7- JE ^ 4 

-3,7-— A** [2, 3-d]flML-4-»J, -=.&*&;81T*& 

2- [2-*fr ^ #L4-5- (4- 6M'|-l-4i^) * J.] -5- f 4-7- it ^ 4 
-3, 7--=A*W- [2, 3-d] <#^-4 T W . — &*&8LTfctt 

2- [2- jE .ft #L4"5- (4- &^&^-l-*$m 3j£4] 

-3, 1-~MM*& [2, 3-d] «#3fc-4-»! , JMMLfftft, — Jk^Jk;3l Tffcift 

2- [2- <L fc*-5- (4- f 4^#-l-#Bfc) :£4] -5- f L-7-jL ft 4 
-3, 7-.=:*** [2, 3-d] ^-4-S^I, J&Mi&Jk, ^ikg£Jk;SlTt&# 

2- [2- #L4"5- (4- f 4*MM-#ib) 3£4] -5- & 4.-7- JL ft 4 
-3, [2, 3-d] ^^-4-g^l , J&-§L*Jk, ~&L&L$L%J*r ifcffi 

^Jkf&Jk; 

2- [2-&#L4-5- (4-Z>ft,^t4^#-l-^Sfe) 3£4] -5-*f4-7-J£ft4 
-3, 7--=A*«*. [2, 3-d] ^£-4-^ , A&SLTtfett 

2- [2- (4- <2-Jfe £>4) *k^-l-*%m ^] -5-f|.-7-jL^ 

4-3, 7-— [2, 3-d] *fc-4-«, ^iki^Jk, —iLBfe&aLTtfe 

2-[2-&*Uk-5-0*<£fc&-l-#»to **-]-5-T 4-7--£.ft4-3, 7- 
^.fcHb*[2,3-d]»«'5t-4-»l, —Afc&HTllttJt'fc 
JkSfcJk; 

2- {2-2,^-5- [ 3- a-*L-***&-l> ift^-N-^g&] ^4) -5- f 
4-7-iE^4-3,7-^iiL^[2,3-d]^^-4-S^, ^-IkSOk, — Jk 
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2- [2- 0*«Mfe&-l) ^m-K-tikm -5-T Jfc.-7-iE. 

ft Jk-3, 7--^^^ [2, 3-d] «4f9t-4-W , — JkS&JkJSl *T 

2-[2-&«k-5-«#^-*fc) *JfcJ-5- ? Jfe.-7-iE^*-3, 7-~ 
A** [2, 3-d]*fe-4HW, *+JkAlfc, — Jfc*JLaiTfe**# , 6it 
g£Jk; 

2-[2-&ft^-5-(3-(*$#4V4) j£^Jft-H-*B*) -5-f Jk-7-i£ 
« &-3, 7-^-^tti^ [2, 3-d] 4&L-4-m , Jkggjk, —JfcfcjfcaiT 

2-[2-Z,#Uk-5- (2- (^,#^-4) ^^-N-^it) $L&] -5-f *.-7-jL^ 
&-3, 7-— [2, 3-d] «**-4-*i , JkSOk, ^&rtt&^LT«fe 
tfj#'SJki&Jk; 

2-[2-£ JI&-5- (2, 6-— f ^%#4VN-^@fc) -5-f ^-7-JE-^ 
*-3, 7-.=A»fM- [2, 3-d] <**-4-»!, -rJkfcJUlTlfe 
##'£Jki!&Jk; 

2- [2-&fL*.-5- (l-^^%-4-#^^@^) -5-f Jk-7-iE.ft Jk 
-3, 7-—*.»tW> [2, 3-d] «#3fc-4-»! , JMMfcttft, ~&*&J8Li»nfett 

2- [2-&fl£-5- (2- (*J3fc-l-Jk) &*HL-3rtfc) **]-5-T A-7-jE 

rt*.-3, 7-— A*«g.[2, 3-d]^-4-isi, *^jtit&, .njk&iL&T 

2-[2- & *,*--5- (4-^&9Mfc-l-a£Bfc) -5- f L-7-aE ft & 

-3, 7-.=J>tW> [2, 3-d] fljRfc-*-* , 4MMkS£Jk, ^ik^ik^T^ 

2- [2- & *A-5- (4-* Jt^#-l-**t) *.*.] -5- f *-7- it ft J. 
-3, 7--=A*s£[2, 3-d] 4f5t-4-W, ##*Jk8£ik, — Ik^^LTtfe^ 
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2-[2-£*Uk-5-(4-:£# [1, 3] — *■ 
*J-5-f L-7-iL^^-3, 7--HM,^[2, 3-d]«4f*-4-»J, *#-JiLi& 

2- {2-6^-5- [4- *k.iL-l-*km #^] -5-f 

Jk-7-jEft&-3,7-^ft*&[2, 3-d] *fe-4-« , ##-ftgfcft, —ft 
*ft*JTf&tt* , BJfc*ft; 

2- [2-&IU6.-5- (jE^/&-l-^gfc) ^] -5-T^-7-jL^^-3, 7-~ 
*.«&^[2,3-d]*fe-4-*l, -=.ft&ft* fc Tffett* , fcft 
^ft; 

2- [2- Z, (N, (2-£4fc. #JJ&iSfc) -5-*F£.-7- 

jLft&-3, 7--=J*8£[2, 3-d]«4T5t-4-W, JMMkttJt, — ft&ft^ 
"*Tf&##'&fti&ft; 

2- {2- &fug>-5- [N- (2-^^. Z,^) -N- f JU -HJ^Bfc} $&) 
-7-JE^^-3,7-^^[2,3-d]^-4-S3, #^ft8kft, — Jti^ 

ftJLTfetta-'feftfcft; 

2- {2- &*Uk-5- [N- (2-Jfe*. -N- &*^Bfc) -5- f J|. 
-7-jEft&-3,7-~&»**[2,3-d]*^-4HW, #-¥-ftS&ft, —fti§& 

2- {2- [N- (2-^^) -N-JET^] AJMftfttt ¥&} -5- f 

^-7-jE^^-3,7-— MjM-[2, 3-d] «**-4-»5 , ^¥-ftg£ft, -^ft 
^ft^TSfc^-g-'SftSkft; 

2- {2- & *Ufc-5- (*t & fUUMM*) -N-^Sfc} -5- f ^-7- jE ft 

Jt-3, 7-J^M*[2, 3-d] «4Hfc-4HH, *+ft«fcft. — ftg£ft;3l*nt& 
tf^'SftB&ft; 
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1- {2-zj *ufc.-s- -n-*%m w -5- ? &-7-jl ^ 

7-.=AnW*[2, 3-d] *5*r4-*l, ^ik^MTi 
##'SJki&Jk; 

2- {2- ^#L&-5- (N2-£8U*.&) -Nl-^Sb} «J -5-f 

-3, 7--^iL^[2, 3-d] ^^-4-1^, — &*jLaL»nife*$ 

&fciki&ik; 

2- {2- & (2-J^ f Z^m -N-#Sfc} %L&) -5- ¥ 

ft^-3, 7-— iL"Hs^[2, 3-d] <#j£-4-*, — &*JL81T 

2- [2- ^ #Uk-5- (4- &**.#-i-a*ib)- ~5- ^ i-7-jE. ^ £. 
-3, 7-^<*t^ [2, 3-d] *fe-4-W , JHMtfcjfc, — ifcJLWffctt 

2- [2-£fl&-5- (4- & -5-^*M*,T Jk-7-iEft 

&.-3, [2, 3-d] <^*5t-4-gfl , ^-Jfcg£JLSLT& 

2- [2-£i#l&-5- (4- Zj^A^-l-^m *&] -5- 0#5fc-2) jE 
i5Jk-3, 7-.niL^^ [2, 3-d] ^-A-m , JkSkik, -^^L^Jk^T 

2- [2- & *L&-5- (4- & &*.#-l-*lHfc) ^^] -5- f £.-7-*fr ^ &. 
-3, 7--=A*H*[2, 3-d] «*jfc-4-»l, £-j£Jkg£Jk, .=.Jk*jlLJW*fc*$ 

-^f(p jit o 
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■f ***** MA * JUU^* « #*Ulfci*tt Bt . T« #J»3lffi 

A*^ilA I 4W*fcA*i£.-*4i**JL, #BLff#*«Ufc-^-f*^ 
ifMMfr 4fe M -ifcm fr&M . 

*^A*»4»#.rt4H**^t. *<MC*!**.*i4J* 3mg/kg#J§*. 

A** :IMMiMi-#l** 
ii&lOOmg / kg Itf *MejL*Er£, VXK>&%i I-HC1.#«#.*JM5* ALD50 
<4L^t7 2000mg/kg. 

-^^[2,3 - d ]^-4 HW;SL4MMt*&*'— & 

1: 2- [2-&A*.-5- (4 -^^L#-l -*JWfe):fc*J-5 - 
f -iLp^-3,7 -J=A*b*M2,3 - d ]*3L-4 -W, 
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(3a):R 3 = H 

(3b):R3 = CH 2 CH 2 CH 3 (4a):R 3 = H 

(4b):R3 = CH2CH 2 CH3 



DMCA/DMF 



(5) :R 3 = H 

(6) :R3 = CH2CH 2 CH 3 



6^4 

(5) 
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(la) 2-t4-3-tt-4-fW^; 

(lb) N-«Jt-2-#Jk-3-*&-4-T &&&\ 

(2) 2-Ci*UM£f ifcH; 

(3a) N-(3 Hfc&-4 -f -1 H-^-2 -^) -2-&M^fg5U£; 
(3b) N- (-3 -H&-4 -f Jt-l-iE*Jt-lH-**-2 -*.)-2-Zj|1& 

(4a) 2- (2- & |Ufe4£ ¥ -4-TI.-1 H-^^-3-T ©fe^; 

(4b) 2- (2- T S*Jfc&) -4- *f L-l-iR lH-^-3-f 

(5) 2-(2-6|LM|.)-5-f|.-3 ) 7-^H-^U, 3- d]"$*8L 
-4-88; 

(6) 2-(2-^^L^)-5-f L-7-JL^L-3, 7-~£,*b«-[2, 3-d] 
n -t^-4-S^; 

(7) 4- £,#L^-3- (5- f Jkr4-Jfc-7- JE ^&-3, 7--=:&i*t«M2, 3-d] 

*fe-2-&) ^itt; 

(8) 2- [2- (4- Ci***-*-**) -5-T^-7-iE^ 
J6.-3, 7--=JL-*fc«£ [2, 3-d] <#5fc-4-«. 

*J4h 1. N-(3HWt-4-T ^-lH-^-2-^)-2-Z J #L&^f^( 3a) 
N-(-3 -|Uk-4 -f Jt-l-j£^Jfe.-lH-*^-2 -&)-2-C#UUM* 
iSU& (3b) ; 

# 2-^#tjL#:f #.(10. Og, 60. 2mmol) JL3MW,(20ml) 
-f~&¥>& (150ml) +. 

j*;M>!>f&Mfr (la) (7. Og, 56. 8mmol) (80ml) =.6 
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Jfe(8.5ml, 61.tomol)tt*ift.f. 0° C TiWflH. 

iLft*»^3fc^i4«i.it$l^^ 20g J*#t*^*-f . &fr<M^*JHL 
(80g)^Ji^^iLT3**JK.. 7.5g B-fr/ 6 * (3a), ^ 48%. 

frtirflft&fl&J&tf VkJf-M: SE^=U 2)fa^%& {j=l 

183-184°C 162'C); 

IR(cm _1 ): 3326, 3309, 2981, 2938, 2915, 2854, 2208, 1647, 
1593, 1471, 1309, 1302, 1232, 1039, 923, 727, 655, 648; ' 

'HNMR (CDCls) : 81.70 (t, J=7. OHz, 3H) , 2.15 (s, 3H) , 4.32 
(q, J=7. OHz, 2H), 6.24 (s, 1H) , 7. 04 (d, 1H) , 7.10 (m, 1H), 
7. 51 (dd, 1H), 8. 20 (dd, J=7. 9 and 1. 8 Hz, 1H), 10.69 (brs, 1H) , 
10.80 (s, 1H); 

13 CNMR (CDCls) : 8 (CH3) 10.6, 15.0; (CH2) 65.7; (CH) 110.3, 
112. 3, 121. 4, 132. 1, 134.2 ; (C) 78.7, 115.6, 119.2, 119.4, 
136. 7, 157. 0, 163. 2; 

MSGS 4 ): m/z 287 (M+NH 4 ). 

^^■^*f(Ci5Hi5N 3 0 2 ): C 66. 90%; H 5. 61%; N 15. 60%; 0 11.88%. 
ft & & (lb) ^m&&%J (3b) , ifcJp. 41%. 
58-6 1°C; 

IR(cm _1 ): 3596, 3336, 2969, 2937, 2877, 2216, 1676, 1658, 
1603, 1571, 1537, 1475, 1431, 1292, 1232, 1122, 1037, 927, 789, 
752, 577; 

*H NMR (CDCI3): 8 0.88 (t, J=7. 4Hz, 3H),1. 58 (t, J=7. OHz, 
3H), 1.75 (m, 2H),2. 16 (s, 3H), 3.73 (t, J-7. 4Hz, 2H),4. 30 (q, 
J=7. OHz, 2H), 6. 36 (s, 1H) , 7. 04 (d, 1H), 7.11 (m, 1H), 7. 48 (dd, 
- 1H), 8. 23 (dd, J-7. 9 and 1.8 Hz, 1H), 9.62 (brs, 1H); 

13 CNMR (CDCh): 8 (CH3) 11.1, 14.8; (CH2) 23. 6, 48. 3, 65. 2; 
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(CH) 112. 5, 117.0, 121.3, 132. 5, 134. 1 ; (0 89.2, 115.6, 119.8, 
120. 5, 131. 2, 157.1, 165. 0; 
MS(ES + ): m/z 329 (M+NH 4 ). 

®& 2. 2-(2-&#tgJ£ 1 F iUfcJfe)-4-T ^-lH-^-3-TSfe^ 
(4a) 2-(2-Z,|UiJ£^ &ti&&)-4-¥ &.-l-SLft&.- lEH*b*&-3- 
TlfcJft(4b); 

1 N-(3-#J.-4-f ^-lH-^-2-J.)-2-^#L 
»U9f (3a) (2. OOg, 7. 44mmol) il N- (-3 -^-1- 

SLft^-W-*lk*&-2 -&)-2-&|UP£f 8fc$r(3b) (2. 30g, 7. 44mmol) 
^ 85%>#^(14. 8ml) $;#T£. 130 C #3. 20 ^. 

# ifc£*4frW A-*** (80g) t * ife , -f:HU£IU**£ & n A 

(3a)* (3b), iMMM: 80%. mftpto (3a)^(3b)it**Mfe:MMI 

*J$- 3. 2-Q-&fUME£)-3rT&.-3, 7-J=.ft*beg-[2, 3-d]*f*5t 
-4-Sfl (5) 2- (2- JUMMk) -5- f L-7-j£^^-3, 7-—!^^ 
[2, 3-d] (6); 

2 +#«|# 2-(2-&#l£j£¥ $M£J.)-4-¥ ^-lH-**,^ 
-3-fgfcJtfc (4a) (7. Og, 25. 5mmol) jfa^Tf-S^ CiMfc (20ml) & 
N,N-Jif *f «fcj* (100ml) t 11 *Bfr. JML^A^#J^A 

^*+^AJEe**fc(80ml)i5(f*,3±j»#«|6. Og /V* (5) , ^ 91%. 
219-221 °C; 

IR(cm _1 ): 3187, 3114, 3062, 2978, 2923, 1658, 1587, 1460, 
1321, 1292, 1250, 1044, 771, 763; 

X H NMR (DMS0-d 6 ): 81.35 (t, J=6. 9Hz, 3H), 2.29 (s, 3H), 4.13 
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(q, J=7. 0Hz, 2H), 6.79 (s, 1H), 7.05 (t, 1H), 7. 14 (d, 1H), 
7.45(dd, 1H), 7.76 (dd, 1H), 11.35 (brs, 1H), 11.54 (brs, 1H); 

"CNMR (DMSO-d 6 ): 5(CH3) 11.2, 14.5; (CH2) 64.2; (CH) 113.0, 
118.0, 120.6, 130.1, 131.9; (C) 105.0, 113. 6, 121. 9, 148. 5, 
149.8, 156.5, 159. 2; 

MS(ES + ): m/z 287 (M+NH 4 ) . 

ft & * (4b) mUt^ (6) , iHt* 85%. 
124-127°C; 

IR(cm _1 ): 3234, 3184, 3141, 3103, 3056, 2956, 2943, 2869, 
1654, 1595, 1567, 1468, 1311, 1267, 1243, 1191, 1118, 1047, 
758; 

X H NMR (CDCh): 50.88 (t, J=7. 5Hz, 3H) , 1.23 (t, 3H), 1.80 
(q, 2H), 2.42 (s, 3H) , 4.08 (t, J=7. 2Hz, 2H) , 4.22 (q, 2H) , 
6.60 (s, 1H), 7. 01 (d, J=8. 3Hz, 1H), 7.08 (t, 1H), 7.40 (m, 1H), 
8.35 (dd, J=8. 0 and 1. 9Hz, 1H), 11.02 (brs, 1H). 

4. 2-(2-6|JM^-5-T Jfc.-7-iEfiJk-3, 7-— A-** 
[2, 3-d] *$*&.-4-m (6) 

#*J-*- 3 +#3>J*$4&MW 5 )(1. 5g, 5. 57mmol) , jE^^(2. Og, 
16. 3mmol) frtitiS&f (5g, 36. 2mmol) i&^-ffiiffl (15ml) tfa$k%t 
#B7Sfc 15 tk~*fi %L%J&t%mM;%T, 

#3]0.6g (6), ^ 35%. 3tt4b*#RJi. 

#J4- 5. 4-2*#L*-3-(5-f *.-4-#t i -7-jE.^*.-4,7-^Atb* 
[2, 3-d] (7) 

#*J* 4 2- (2-Z,#lgJ£jfc.) -5-f|--7-j£^|--3 ) 7- 

^=-&«tb«^ [2, 3-d] 4f*-4-«P| (6) (1. 25g, 4. Olmmol) 0°C 
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WT^AljMt (4ml) £ ZMXJk (20ml) #»&t . ^f#^^ 

^KtK (5 0ml) Zj ft m (5 Oml) m&$h t . & &%faM;JeM 
(5ml) it^J^u^i^^^-f-, 33g ^■&>&^/ t ^, 

81%. fm%t$MR^y— $-£Jl. 

1. 2- [2- &&&-5- (4- &&-?M§.-l-#Bfc) ^1 -5- ¥ 
^-7-j£^/J.-3, 7-~l^&^[2, 3-d] ^^-4-^ ( 8 ) 

* 0tJ«#T.#*J4h5 t##W 4-6to"3-(5-f|.-4-|l l -7- 
iLfi.*.-4,7--=:£,-3H-** [2, 3-d] ^^-2-^)-^>?ti^,|L (7) 
(l.OOg, 2.44mmol)i£-f— H,f ^(20ml) t. 4£4ft*»;\. 
(0.78ml, 6. 10mmol) o iL&>?sb£- OtJflWf 5 *HtJ£» -frf-^i&T^ 
#iUfc 5 *Bfr. tf-tfaifr. itxMt,^^^^, #*] 1.2g 
fc^^-./MM* fS|20: 1), #S»J 0. 89g 

^, ^ 75%. 

174-176°C (EtOAc); 

IR(cm _1 ): 3324, 2960, 2923, 2869, 2862, 2767, 1682, 1560, 
1458, 1355, 1282, 1247, 1172, 1149, 739, 615, 588, 555; 

l H NMR (CDCls): 80. 89 (t, J=7. 4Hz, 3H) , 0.99 (t, J-7. 2Hz, 
3H), 1.61 (t, J=7. 0Hz, 3H), 1. 77-1.86 (m, 2H) , 2.35 (m, 2H), 
2.41 (s, 3H), 2.50 (brs, 4H), 3.05 (brs, 4H), 4.08 (t, J-7. 0Hz, 
2H), 4.29-4.37 (q, 2H), 6.61 (s, 1H), 7. 11 (d, J=8. 8Hz, 1H), 
7.77 (dd, J=8. 7 and 2. 2 Hz, 1H), 8. 74 (d, J=2. 2, 1H), 10. 63 (brs, 
1H); 

13 CNMR (CDC1 3 ) : 8(CH3) 11.0, 11.3, 11.8, 14.3; (CH2) 23.8, 
45.9, 46.1, 51.6, 51. 7, 65. 8; (CH) 112.9, 121.1, 130.6, 131.3; 
(C) 105. 7, 114. 6, 121.4, 127. 8, 146.8, 147. 3, 159.3, 159.6; 

MS(ES + ): m/z 505 (M+NH 4 ). 
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JLltfrlft (C24H33N5O4S) : m&feC 59.12%; H 6.82%; N 14. 36%; 
%M&C 59.38%; H 7.10%; N 14.12%. 

1-HC1. 2- [2- (4- &^&^-l-X$r®0 -5- 

f ^-7-jEp^-3, [2, 3-d] *fj£-4HH#.&l*ft ( 9 ) 

1) (l.OOg, 2. 05mmol) Jjt-f ZJ^.(10ml) 
*fc(10ml) + , «#Tl<J* + **»^2**(10ml) 4M Ik 

A -—fL^rJf (0.51ml, 2. 04mmol) ft&;£££aT«&4ft#- 
20 Jtft, fWH l.Olg 94%. 

147-150X?; 

IR(cm _1 ): 2964, 2931, 2675, 2599, 2462, 1668, 1574, 1456, 
1348, 1167, 933, 588; 

l H NMR (D 2 0): 80. 72 (m, 3H), 1.24 (t, J-7. 3Hz, 3H) , 1.45 
(m, 3H), 1.59 (m, 2H), 2.04 (s, 3H), 2.77-3.81 (allbrs, 8H), 
3.20 (q, 2H), 3.75 (m, 2H) , 4.20 (m, 2H), 6.62 (m, 1H), 7. 17 (m, 
1H), 7.73 (m, 1H), 8. 22 (s, 1H). 

7tTkfr¥i ( CmHhN^S . HC1 ) »Mt C 55. 00%; H 6. 54%; N 
13.36%; £»Mt. C55. 28%; H 6.41%; N 13.07%. 

1-2HC1. 2-[2-&#Ufc.-5-(4-Z 4 £9MM-4tft) 
AJ-5-f L-7-iE^^-3, 7--n^th^[2, 3-d] ^t-4-8B~jLi§£jL: 
177 - 180°C; 

IR(cm _1 ) : 2962, 2929, 2677, 2597, 2456, 1652, 1569, 1458, 1357, 1 
276, 1162, 1093, 1027, 939, 731, 582; 

X H NMR (D 2 0): 50. 64 (t, J=7. 4Hz, 3H) , 1. 23 (t, J=7. 3Hz, 3H) , 
1. 40 (t, J=6. 9Hz, 3H) , 1. 51 (m, 2H) , 1. 98 (s, 3H) , 2. 74 (m, 2H) , 
3. 12 (m, 2H), 3. 19(t,2H), 3. 56 (m, 2H), 3. 65 (t, 2H) , 3. 78 (d, 2H) , 
4. 12 (q, 2H) , 6. 43 (s, 1H) , 7. 10 (d, J-9. 1Hz, 1H) , 7. 68 (dd, J=8. 8 
fr2. 3Hz, 1H), 8. 16 (d, J=2. 3Hz, 1H) . 
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4&<Mb 2. 2- [2-f #L*.-5- (4- ^fc&#-l-^gfc) 
-7-iE^L-3, 7-— iL^[2, 3-d]«4p3t-4-W; 

& 2-ll-3-|ll-4-f|.« (IB) 4 2- THA*T ft 
(IF) ^H§iL&, tffi* ID> IA, IG (IHX IC 4 

- (5-T*.-4-#L-7- jE^*.- 

[2, 3-d] - 2 - £. ) ^»fifciL ( IB ), #^ 1 - Zj&*fc&&jL#m 

l H NMR(CDC1 3 ) 5: 0.86 (t, 3H), 0. 99 (t, 3H) , 1.73(m, 2H) , 

2. 32 (q, 2H), 2. 40 (s, 3H) , 2. 48(brs, 4H), 3. 04(brs, 4H) , 
4. 08(t,2H), 4. 14 (s, 3H) , 6. 60(s,lH), 7.0 (d, 1H), 7. 74 (dd, 1H), 
8. 77 (d, 1H). 

MS(ES): m/z 491 (M+NH 4 ) . 

3. 2-[2-it^fL^-5-(4-^^#-l-^®t)^]-5-f 
J.-7-iE 1*^-3, 7-— £rtbeM2, 3-d] ^<£-4-gft: 

fc&2-&-3-#^-4- (IE) J? 2-jEfi*l*4PP 

ft& ( IF ) if* iL& , iMBJftrt+RMMD. IA, IG(IH), IC 
4-jLp^|L^- 3- (5- f Jfc.-4-H.-7- JE^L- 3, 7-—iL''rt* 
[2, 3-d] - 2 - JO 3p&ft& ( IB ), 1 - 

*H NMR(CDC1 3 ) 5: 0. 87 (t, 3H), 1. 00 (t, 3H), 1. 16 (t, 3H) , 1. 79 (m, 
2H), 2. 01 On, 2H), 2. 36 (q, 2H) , 2. 42 (s, 3H) , 2. 50(brs, 4H) , 

3. 04(brs, 4H), 4. 08(t,2H), 4. 21 (t, 2H) , 6. 60 (s, 1H), 7. 09 (d, 
1H), 7. 77 (dd, 1H), 8. 77 (d, 1H). 
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4. 2- [2-*M#Jfc>5- (4- #.&] -5-^^-7- 

jE^-3, 7-^A**[2, 3-d] *fe-4-»l: 

2--JL*.-3-4Ut-4- ¥^&e£ ( IE ) 4 2-*^***.? 
8felL ( IF ) A£ , fe#Ufctt + RHMD, IA, IG(IHX IC#]#4- 

3 - ( 5 - - #L- 7 - i£fi£.- 3, 

[2, 3-d] - 2 - Jfc. ) ^i^a ( IB ), 1- Zi*^#^jfl[-W# 

^NMfUCDCls) 5: 0. 83 (t, 3H), 0. 97(t, 3H), 1. 82 (, 2H), 2. 37 (q, 
2H), 2. 41(s, 3H), 2. 52(brs, 4H) , 3. 07(brs, 4H) , 4. 07 (t, 2H) , 
4. 62 (m, 2H), 5. 24 (m, 2H), 5. 83 (m, 1H), 6. 62 (s, 1H), 7. 12 (d, 
1H), 7. 79 (dd, 1H), 8. 69 (d, 1H), 9. 97 (br, 1H). 
MS(ES + ): m/z 517 (M+NH 4 ). 

VC&m 5. 2- [2-jEfi|Ufe>5- (4- Z^^?Mt-\-*km ^] -5- 2^-7- 
jE^-3, 7-^&i*?M2, 3-d] «#jfc-4-»l: 

2-#J:-3--f^-4- £^tb^ ( IE ) 2- jEi^fLgJjtf It£l 
(IF)JU&, <MWfc** + W4MD,- IA, IG(IH)> IC#J#4-iE^ 
#US.-3- (5- ^S-4-#L-7-iL^^-3,7-^iL^^[2, 3-d] 
«** - 2 - ) 3p£g5b^ ( IB ), #4 1 - *J 

X H NMR (CDC1 3 ) 5: 0. 88 (t, 3H) , 0. 99 (t, 3H), 1. 04 (t, 3H) , 1. 52 (t, 
3H), 1.74-1. 84 (m, 4H) , 2. 35 (q, 2H), 2. 46(brs, 4H), 2. 68 (q, 2H) , 
3. 05(brs, 4H), 4. 09 (t, 2H) , 4. 36 (t, 2H) , 6. 61 (s, 1H) , 7. 09 (d, 
1H), 7. 81 (dd, 1H), 8. 71 (d, 1H) . 
MS(ES + ): m/z 533 (M+NH 4 ). 
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VC&m 6*. 2- [2-C&&-5- (4-T &fc&-\-*km ^] -5-f 
^&-3, [2, 3-d] 4T5t-4-»J: 

*Jiit*i4h 5 4- (5- f ^-4-^-7- 

i£ - 4, 1-J=-M«*tk*& [2, 3-d] - 2 - JO (IB) J? 

1 - f &*#iU&ti##XMt^4fr - 

'HNMR^O): 5 0. 90 (t, 3H), 1. 62 (s, 3H), 1. 78 (m, 2H), 2. 15. (s, 
3H), 2.41(s, 3H), 2. 48 (brs, 4H) , 3. 04 (brs, 4H) , 4. 08 (t, 2H) , 
4. 34 (q, 2H), 6. 61 (s, 1H), 7. 09 (d, 1H) , 7. 74 (dd, 1H), 8. 76 (d, 
1H). 

MS(ES): m/z 491 (M+NH 4 ) . 

7. 2- [2- Za%&.-5- (4-f^L#-l-^) -5- Z^-7-JJL 
^-3, 7-— [2, 3-d] *fe-4-»l: 

2 - JUS. - 3 -4W6--4- &&itM» (IE) J? 2- CjUP£Vife 
IL(IF)^, iMHyft^ + RI^ ID, IA, IG(IH)> IC #]# 4 - 
H&-3- (5- ^-4-^-7-^^^-3,7-—^^ [2, 3-d] 
- 2 - ^ ) £4H&& ( IB ), 1 - ? Jk*MMUfc«##*fb 

*H NMR (CDC1 3 ) 5: 0. 92 (t, 3H), 1. 54-1. 64 (m, 6H) , 1. 75 (m, 2H) , 

2. 14 (s, 3H), 2. 53 (m, 6H), 3. 04 (brs, 4H), 4. 09 (t, 2H), 4. 37 (q, 

2H), 6.62(s, 1H), 7. 11 (d, 1H) , 7. 80 (dd, 1H) , 8. 76 (d, 1H). 

MS(BS + ): m/z 505 (M+NH 4 ). 

8. 2- [2- Zj$J&-5- (4- Z,JRJUkfc*-l-J#Sfc) -5- f ^ 
-7-jEf^-3, 7-— [2, 3-d] 

*JJ&M4h 5 4- 3- (5 - TJ.-4-&-7- 
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JEp^ - 4, 7-— [2, 3-d] - 2 - L ) - ( IB ) J? 

*H NMR (CDC1 3 : 8 0.90 (t, 3H), 1. 25 (t, 3H) , 1. 62 (t, 3H), 1. 83 (m, 
2H), 2.41(8, 3H), 2. 48(brs, 4H), 3. 07(brs, 4H), 4. 05 (q, 2H) , 
4. 32 (q, 2H), 4. 41 (q, 2H), 6. 62 (s, 1H) , 7. 12 (d, 1H), 7. 81 (d, 
1H), 8. 67 (s, 1H). 
MS(ES + ): m/z 549 (M+NH 4 ). 

fc&th 9. 2- [2- ZL#tg,-5- (4- Z*£) ^*-l-J*S*) -5-f 
L-7-jE^1l-3, [2, 3-d] *fe-4-»l: , 

tiJL&m& 5 ^f#^ 4- ^|uS-3- (5-^^-4-^-7- 
jt^-4,7-— *.*M*[2,3-d]*fe-2-.*.) -^ptBfcJL (IB) ^ 
1- ( 2 - ^ 6|l ) 

'HNMlUCDCh) 5: 0. 89 (t, 3H) , 1. 61 (t, 3H) , 1. 72 (m, 2H) , 2. 41 (s, 
3H), 2. 49-2. 58 (m, 6H) , 3. 07(brs, 4H), 3. 67 (m, 2H) , 4. 08 (t, 2H) , 
4. 33 (q, 2H), 6. 61 (s, 1H) , 7. 10 (d, 1H) , 7. 76 (dd, 1H), 8. 69 (d, 
1H). 

MS(ES + ): m/z 521 (M+NH<). 

VG&fy) 10. 2- [2- £, #L^-5- {^^^-l-^m ^^]-5-f 
«*.-3, [2, 3-d] «*9fc-4HW: 

&-ti£#]^ 5 ^/f#^ 4- &H&-3- (5 - f|.-4-^-7- 
JL^-4,7-— iL^^[2,3-d]^«^-2-^) - (IB) J? 

'H NMR(CDC1 3 ) 5: 0. 89 (t, 3H) , 1. 61 (t, 3H), 1.81 (m, 6H) , 
2. 41 (s, 3H), 3. 25 (m, 4H) , 4. 10 (t, 2H) , 4. 34 (q, 2H) , 6. 62 (s, 
1H), 7. 12 (d, 1H), 7. 85 (dd, 1H), 8. 83 (t, 1H) , 10. 76(brs, 1H). 
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MS(ES + ): m/z 462 (M+NH 4 ) . 

fc&tyj 11. 2-{2-^fL^-5-[3-(2-|L-nk^M^-l) JLftJ&-H-*$m 
^}-5-^^-7-iL^-3, 7--=JL**-[2, 3-d] «^-4-M: 

*JA*j* 5 #f#ift 4-2,^-3- (5 - TL-4-IL-7- 
jE.fi*. -4, 7-J=.&«tb«6- [2, 3-d] - 2 - ) -:£^BfcJL (IB) ^ 
3 - ( 2 - H, - - 1 ) SL ft fa) 0 

*H NMR (CDC1 3 ) 8: 0. 90 (t, 3H) , 1. 55 (t, 2H) , 1.68(m, 2H) , 1. 78 (m, 
2H), 1. 94 (t, 2H), 2. 27 (t, 2H), 2. 38 (s, 3H) , 2. 87 (t, 2H) , 
3. 28 (m, 4H), 4. 07 (t, 2H) , 4. 30 (t, 2H) , 6. 30 (m, 1H) , 6.60(s, 
1H), 7. 08 (d, 1H), 7. 88 (dd, 1H), 8. 79 (d, 1H) , 10. 79(brs, 1H). 
MS(ES + ): m/z 533 (M+NH 4 ). 

VG&tyl 12. 2- {2-^^-5- [2- (Hb«MfcJfc.-l) ZJJfe-N-^Bfc] -5- 
f L-7-jEp^^-3, 7-^^^ [2, 3-d]"*fer4HH: 

&_L*M?J# 5 #r#<# 4 - &#L& - 3 - (5-fl.-4-l.-7- 
jEfiJ. - 4, 7-^iL"^ [2, 3-d] flgf* - 2 - & ) - 3p£§&t, ( IB ) J? 
2- 1) Ci»iUSL*|##«.4fc^#. 

'H NMR(CDC1 3 ) 5 : 0. 89 (t, 3H) , 1. 59 (t, 3H) , 1.64(brs, 
4H),1. 81 (q, 2H), 2. 33(brs, 4H) , 2. 41 (s, 3H) , 2. 52 (t, 2H) , 
3. 01 (t, 2H), 4. 09 (t, 2H), 4. 33 (q, 2H) , 6. 60 (s, 1H), 7. 09 (d, 
1H), 7.'89(dd, 1H), 8. 84 (s, 1H). 
MS(ES + ): m/z 505 (M+NH 4 ) . 

4fc^4& 13. 2-[2-^|t^-5-(H%#>fV4-^m.)^]-5-f S-7-jEp^ 
&-3, 7-JL&*b«&. [2, 3-d] »%*$L-4-m: . 

* 2-#Jfc.-3-*&-M-TJMttfe (IE) 2- 
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( - 4 - ) (IF) ^J^l lift ID^J 

#2- [2-&&&-5- ("-e,#^-4-^) - 5-^-3,7- 

~fL^[2,3-d]^»A-4-i^ (IG), #-^iL^.^^,(IH)^^J# 

'HNMRCCDCls) 5: 0. 91 (t, 3H), 1. 64 (t, 3H), 1. 80 (m, 2H) , 2. 42 (s, 
3H), 3. 03 (m, 4H), 3. 74 (m, 4H), 4. 10 (t, 2H) , 4. 39 (q, 2H), 
6. 66 (s, 1H), 7. 15 (d, 1H) , 7. 80 (dd, 1H) , 8. 77 (d, 1H) , 10. 89(brs, 
1H). 

MS(ES + ): m/z 478 (M+NH 4 ) . 

14. 2- [2- ^#L&-5- (3- (h%#MV4) jE^-N-*») -5- 
¥^-7-jE^-3, 7-^l^h^[2, 3-d] "^-4-11^: 

&Jl*M?]^ 5 #flH$ 4- &&&-3- (5-^^-4-^-7- 
jE.f5.S- 4, 7-— &tf&[2, 3-d]«-2-^) (IB) J? 

3 - ( - 4 ) SE&mj^&fflm*MW&%> . 

'HNMMCDCls) 5: 0. 92 (t, 3H), 1. 59 (t, 3H), 1.72(m, 2H) , 1. 84 (q, 
2H), 2. 43 (s, 3H), 2. 40-2. 50 (m, 6H), 3. 11 (t, 2H) , 3. 72 (m, 4H), 
4. 11 (t, 2H), 4. 32 (q, 2H) , 6. 60 (s, 1H) , 7. 13 (t, 1H) , 7. 88 (d, 
1H), 8. 79 (s, 1H), 9. 95(brs, 1H). 
MSCESO: m/z 535 (M+NH 4 ). 

VC^ty) 15. 2- [2- £i&&-5- (2- (^#4V4) ^^-N-^t$b) ^] -5-f 
^-7-jL^J.-3, 1-^MflM*l2 9 3-d] "f^-4-g^J: 

&_hi£^ 5 WfiHf 4- &#t^-3- (5- f ^-4-^-7- 
^^-4,7-^^12, 3-d] flML- 2- -j^Sfcii, (IB) ^ 
2- (h%#>R-4) ZjJ&JgLM%mfaM4t&y0o 

l HNMR(CDCl 3 ) 5: 0. 90 (t, 3H) , 1. 58 (t, 3H) , 1. 80 (m, 2H) , 2. 32 (m, 
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4H), 2. 44 (s, 3H), 2. 74 (t, 2H) , 3. 03 (t, 2H) , 3. 58 (m, 4H), 
4. 06 (t, 2H), 4. 30 (q, 2H), 6. 62 (s, 1H), 7. 08 (d, 1H), 7. 87 (d, 
1H), 8. 79 (d, 1H), 10. 82(brs, 1H). 
MS(ES + ): m/z 521 (M+NH 4 ) . 

2-[2-Zifl&-5-(2, 6-— T^#^fVN->?t^c,)^]-5-f 
7-J^iL^^[2, 3-d] *%*£-4-m: 
& 2-4yg.-3-«.*.T4--f Jtnh* (IE) ^ 2- ZJfl&-5- 
^#^,-4-**) (IF) iLft. IMBjft^t 

1*1 # ID 2 - [2-^^ - 5 - (2, 6-.T- f ~ 4 - > 

$&] - 5 - fjfc. - 3, 7-— AtM-K, 3-d] «4T5t - 4 - gfl ( IG ), #J? j£ 

( IH ) j5LMMm*M.4Z&%> . 
*H NMR(CDC1 3 ) 5: 0. 87 (t, 3H), 1. 09 (s, 3H), 1. 11 (s, 3H), 1. 61 (t, 
3H), 1.80(m, 2H), 1. 96(t, 2H) , 2.39(s, 3H) , 3.53(s, 1H), 
3. 58(s, 1H), 3.70(m, 2H), 4. 08 (t, 2H), 4.33(q, 2H), 6.60(s, 
1H), 7. 10 (d, 1H), 7. 77 (dd, 1H), 8. 69 (d, 1H), 10. 76 (br, 1H). 
MS(ES + ): m/z 506 (M+NH 4 ). 

17. 2- [2-^1^-5- a-^^fc^-4-M&X$m) -5-ft 
-7-it^-3, 7-—A.1M* [2, 3-d] «4p5k-4HW: 

l-iE.^-2-#^-3-#J.-4-f (IE) J? 2- 
Z*lUk-5- (l-^^-4-#JJ*ib) ^.f itiL (IF) ff-^iL 

X HNMR(CDC1 3 ) 5: 0. 82 (t, 3H), 1. 50-1. 80 (m, 9H) , 2. 01 (m, 2H), 

2. 40 (s, 3H), 2. 76 (m, 2H) , 3. 14 (m, 1H), (s, 2H), 3. 99 (t, 2H), 

4. 23 (q, 2H), 6. 58 (s, 1H) , 6. 94 (d, 1H) , 7. 21-7. 27 (m, 5H) , 
7. 84 (dd, 1H), 8. 75 (d, 1H). 
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MS(ES + ): m/z 581 (M+NH 4 ). 

4fc<^4& 18. 2-[2-6#L^-5-(2-(^^-l-S) Zj)&-l-*$m 3W£J -5- 

^Ji^J4» 5 #T#tft 4- Z*#Ut-3- (5-^^-4-^-7- 
JE^^-4, [2, 3-d] - 2 - ) - %L*%m$^ ( IB ) 4 

2- (rtwfe-l-Jfc.) ^JftA^*J^#A4e^*r. 
^NMRCCDCU) 5: 0. 89 (t, 3H) , 1. 40 (m, 2H), 1. 50-1. 70 (m, 7H) , 
1. 79(m2H), 2. 38 (s, 3H), 2. 57(brs, 4H) , 2. 65 (t, 2H) , 3. 07 (t, 
2H) , 4. 08 (t, 2H), 4. 29 (q, 2H) , 6. 61 (s, 1H) , 7. 08 (d, 1H) , 
7. 87 (d, 1H), 8. 77 (s, 1H). 
MS(ES + ): m/z 519 (M+NH 4 ). 

VG&th 19. 2-[2-ZJ#L^-5-(4-^^#-l-^)^]-5-T^-7- 
iE-^-3, 7-^"lt^[2, 3-d]»«^-4-W: 

& 1-jL^- 2 3-11^-4- fjjtteg- (IE) ^ 2- 
&Hi--5- (4-^JWL#-l-a*it) (IF) JftejZLM, 

^ t f B l#- ID T8*4W#«4&Mfr. 

l H NMR (CDCI3) 5: 0. 97 (t, 3H), 1. 62 (t, 3H) , 1.80(m, 2H) , 2. 41 (s, 
3H), 2. 60 (m, 4H), 2. 63 (s, 2H), 3. 09 (m, 4H) , 4. 07 (t, 2H), 
4. 35 (q, 2H), 6. 61 (s, 1H) , 7. 10 (d, 1H) , 7. 21-7. 29 (m, 5H), 
7. 78 (dd, 1H), 8. 78 (d, 1H), 10. 64(brs, 1H). 
MS(ES + ): m/z 567 (M+NH 4 ). 

20. 2- [2-6IJ.-5- (4-%«-l-« tt] -5-f 1.-7- 
iEp^-3, 7-— [2, 3-d]*fe-4HW: 

& 1 - - 2 - - 3 - - 4 - (IE) J? 2- 
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Za^S-s- (4-*aML#-i-j#lfe) ^TibJL (if) ^iUfc, 

Jft + W#.ID*J#l-j£^.afe.-2- (2 - &#U£.-5- (4-£&*# 
-1-^tlfc) ^TBWfe*.) -4- f 1H-^ - 3- (1A) 

*H NMR (CDC la) 5: 0. 91 (t, 3H), 1. 64 (t, 3H) , 1. 82 (m, 2H) , 2. 41 (s, 
3H), 3.29(m, 8H) , 4. 11 (t, 2H) , 4. 36 (q, 2H) , 6. 63 (s, 1H) , 
'6. 84-7. 05 (m, 2H) , 7. 14 (d, 1H) , 7. 20— 7.30 (m, 3H), 7. 84 (dd, 
1H), 8. 82 (d, 1H), 10. 64 (brs, 1H). 
MS(ES + ): m/z 553 (M+NH 4 ) . 

21. 2- [2-^^-5 (?f^-l-*km ^]-5-f &-7-jEi*3^ 
-3, 7-— H/ft<^[2, 3-d] «4p*-4-«PJ: 

JE.^-4,7-^nhe^[2, 3-d] - 2 - ) -3P&Bfc& (IB) J? 

*H NMR(CDC1 3 ): 8 0. 91 (t, 3H), 1. 60 (t, 3H), 1. 77-1. 86 (m, 2H) , 
2. 41 (s, 3H) , 2. 47 (brs, 4H) , 2. 96 (brs, 4H) , 4. 08 (t, 2H) , 
4. 29-4. 35 (q,2H), 6.61(s,lH), 7. 14 (d, 1H), 7. 80 (dd, 1H) , 
8. 70 (d, 1H), 10. 68 (s, 1H); 
MS(ES + ): m/z 477 (M+NH 4 ) . 

4fc^# 22. 2- [2-&4Ufc.-5- (4-^Mf- [1, 3] ~ 
>^ib)^]-5-T^-7-iE^^-3, 7-J=-iL^[2, 3-d]«4r9fc-4HW: 

& 3 -4 - fJM* (IE) ^ 2- 

&fL&-5- (4-JMf-[l,3]-=. ^-5-tfM#-l-«)^ 
TitiL (IF) ^iUft, fetWHMDtWl- it^-2- (2-Z^ 
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-4-f - 3-T tttt- (IA) ^-feJf^iLft, 

*H NMR (CDC1 3 ) 5: 0. 87 (t, 3H), 1. 63 (t, 3H), 1. 76 (m, 2H), 2. 41 (s, 
3H), 2.51(brs, 4H) , 3. 08(brs, 4H), 3. 38 (s, 2H) , 4. 08 (t, 2H) , 
4. 34 (q, 2H), 5. 89 (s, 2H) , 6. 61 (s, 1H) , 6. 62-6. 80 (m, 3H) , 
7. 11 (d, 1H), 7. 75 (dd, 1H), 8. 76 (d, 1H) , 10. 64 (s, 1H) . 
MS(ES + ): m/z 611 (M+NH 4 ). 

W.&%J 2 3. 2- {2- Zj%&-5- [4- (3-jfc£j£ ft *fc-l-£) *fc$L-l-*km 
**}-5-T ^-7-jEi^-3, 7-.n^th^[2, 3-d] 

&_L*M^ 5 /3f## 4- (5 - ^^-^L^- 

iEft^ - 4, 7--=A*W* [2, 3-d] - 2 - ^ ) - 3P#BUfc. ( IB ) % 

4 - ( 3 - %i&JLft]& - 1 - JO *&»gJLM M o 

'HNMMCDCU 5: 0. 90 (t, 3H), 1.23-1. 31 (m, 5H), 1.50-1. 85 (m, 
9H), 2. 25 (t, 2H), 2. 41 (s, 3H) , 2. 52 (m, 2H) , 3. 77 (d, 2H) , 
4. 09 (t, 2H), 4. 34 (q, 2H) , 6. 61 (s, 1H) , 7. 08-7. 29 (m, 6H) , 
7. 80 (dd, 1H), 8. 78 (d, 1H). 
MS(ES + ): m/z 594 (M+NH 4 ). 

24. 2-[2-&#l&-5-(jEftJ&-l-#iSfc) ^|-]-5-f|.-7-j£^ 
&-3, 7-— H*&^[2, 3-d]«*5fc-4-»l: 

1- j£^^-2-#^-3-#^-4- i|.<tb^ (IE) J? 2- 
^JUfc^Vifcii. (IF) ft*b&jL, fe#WfcfttWI#-nK IA, IC#]# 
4- &ft^-3- (5 - 64-4-1,-7- jLp^^-3,7-— H.'&'g* 
[2, 3-d] ««^- 2 -4) 3p£gfcJL ( IB), -jf-^i^^l'Jt^^ 
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^NMRCCDCh) 5 : 0. 94-0. 99 (m, 6H), 1. 52(q, 2H), 1. 61 (t, 3H), 
1.77(m, 2H), 2.40(s, 3H) , 2.92(brs, 2H) 4. 09 (t, 2H) , 4. 34 (q, 
2H), 4.82(brs, 1H), 6. 64 (s, 1H), 7. 08 (d, 1H), 7. 89 (dd, 1H), 
8. 83 (d, 1H), 10. 90(brs, 1H). 
MS(ES + ): m/z 450 (M+NH 4 ). 

25.2-[2-^fL^-5-(N,N-^.(2-|^J.6D JUMItft) 
4J-5-T Jfc.-7-iErt.fc.-3, 7--=-iL^[2, 3-d] *5t-4HW: 

& l-jErtfc.-2-#£.-3-*Ufc.-4- &fc.*W- (IE) J? 2- 
6Wt*f (IF) ^S&J*J&, tefcljftttf WMD. IA. IC#]# 
4- &Hfc-3-. (5 - - 4 - 7 - iLrtfc- 3, 7-^-1^^ 
[2,3-d]^-2-fcJ*#iMUlB), #4 N,N-X*.(2-JfefcZifc.) 

*H NMR(CDC1 3 ) 5 0. 90 (t, 3H) , 1. 58 (t, 3H) , 1. 78 (m, 2 H) , 
2. 39 (s, 3H), 3. 32 (t, 4H), 3. 85 (t, 4H), 4. 10 (t, 2H) , 4. 35 (q, 
2H), 6. 64 (s, 1H), 7. 10 (d, 1H), 7. 85 (dd, 1H), 8. 79 (d, 1H) , 
10.84 (brs, 1H). 
MS(ES + ): m/z 496 (M+NH 4 ). 

%&*b 26. 2-{2-^^-5-[N-(2-^^)-N-f fclAJM**}*- 
fc} -5-ft-7-jE^i-3, 7-Jlil,^[2, 3-d]^^-4-@Is): 

l-jLrtfc-2-.|lfc-3-|lfc-4- &fcj*t*£ (IE) 42- 

4- &#L;fc- 3 - (5 - Z^^-4-^-7 -JE^S- 3, 7-^iL^b^ 
[2,3-d]«^-2-fc.) (IB), #4 N- 

- N - ?fcJtfeiL£*]##*4fc^. 

*H NMR (CDC1 3 ) 5 0. 90 (t, 3H), 1. 62 (t, 3H), 1. 78 (m, 2H), 2. 41 (s, 
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3H), 2. 87 (s, 3H), 3. 20 (t, 2H) 3. 77 (t, 2H), 4. 10 (t, 2H), 4. 35 (q, 
2H), 6. 65 (s, 1H), 7. 14(d, 1H) , 7. 85 (dd, 1H), 8. 79 (d, 1H) , 
10. 89(brs, 1H). 
MS(ES + ): m/z 466 (M+NH 4 ). 

fc&%> 27. 2- {2-Zj%^-5- [N- (2-^L Z^-N- Zj&~) -HS^gfc] 
^}-5-f L-7-JE^^-3, 7-J^I^th^[2, 3-d] *£-4-Sl*): 

& 1 -jE^^-2-#^-3-^-4- Z^p&eg. (IE) ^ 2- 
^fLg^T©^ (IF) fttegjL, fe#i>fttt + WHMD* Ik. IC*W 
4- &#LS*-3- (5- Z^S- 4-^-7 -i£i^- 3,7-— ilM.^ 
[2,3-^^-2-^) ^^(18), #J? N- (2-^^D 

^NMMCDCU) 5: 0. 90 (t, 3H), 1. 18 (t, 3H), 1. 62 (t, 3H) , 1.79(m, 
2H), 2. 41 (s, 3H), 3. 30 (m, 4H) 3. 75 (t, 2H), 4. 08 (t, 2H), 4. 32 (q, 
2H), 6. 61 (s, 1H), 7. 10 (d, 1H) , 7. 86 (d, 1H), 8. 81 (d, 1H) , 
i0. 69(brs, 1H). 
MS(ES + ): m/z 480 (M+NH 4 ). 

4&&%0 28. 2- {2-^^-5- [N- (2-j£ -N-jET^l M,^~^m 

^} -5-^^-7-jE^i^-3, 7-—^"^ [2, 3-d] ^^-4-^: 

fc_Li£f>J^5 #r#lft 4- - 3- (5-^^-4-^-7- 

- 4, 7-^iL,"^ [2, 3-d] - 2 - ^ ) - ( IB ) J§ 

N- (2-&&Zj&) -N- jET^A>SL#J##^^. 
J H NMR(CDC1 3 ) 5 : 0.85-0. 93 (m, 6H) , 1.29-1. 40 (m, 2H), 
1. 49-1. 65 (m, 35), 1. 82, 2H), 2. 40 (s, 3H) , 3. 15-3. 30 (m, 4H) , 
3. 78 (t, 2H), 4. 11 (t, 2H), 4. 38 (q, 2H) , 6. 66 (s, 1H), 7. 12 (d, 
1H), 7. 88 (dd, 1H), 8. 82 (d, 1H), 10,96(brs, 1H). 
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MS(ES + ): m/z 508(M+NH 4 ). 

29. 2- {2- (*t &|UUMM^) ~N-*»} Jjt^} -5-f 
^-7-jEt^-3, 7-— ^^[2, 3-d] *5t-4-i§): 

& 2-JUfe.-3-IUI.-4- f^k^ (IE) 4 2 - &#L^-5- 
( *t CiUJUMMfe ) ~ N - ) JfcfafcJL ( IF ) ftte&M , fe|fl£ 

N-#Bfc) ^JL] - 5 - f ^- 3,7 - J^'it^ [2, 3-d] *t*s£ - 4 - m 
( IG ), -fr4jE-&P«g>& ( IH ) iUfc*W#*f&M&. 
*H NMR (CDCI3) 5: 0. 82 (t, 3H), 1. 31 (t, 3H), 1. 49 (t, 3H) , 1.74(m, 
2H), 2. 40 (s, 3H), 43. 95 (t, 2H) , 4. 16-4. 32 (m, 4H) , 6. 60 (m, 3H), 

6. 90 (d, 1H), 7. 25 (d, 2H) , 7. 79-7. 90 (m, 3H), 8. 70 (d, 1H), 
8.97(s, 1H), 10. 83 (s, 1H). 

MS(ES + ): m/z 566 (M+NH 4 ). 

30. 2-{2-ti#L^-5-(4p^f •UMMf)-N-^Hft}*Jt)-5-T 
^-7-J£^^-3, 7-.=A*W. [2, 3-d]^pt-4-S3: 

^JiJl*J4h 5 4- &#Uk-3- (5-^^-4-^-7- 

JE^L - 4, 7-^^b^ [2, 3-d] - 2 - & ) - ( IB ) J? 

*H NMR (CDCU) 5: 0. 91 (t, 3H), 1. 52 (t, 3H) , 1. 78 (m, 2H) , 2. 41 (s, 
3H), 4. 02 (t, 2H), 4. 13 (m, 2H), 6. 63 (s, 1H), 6. 80 (d, 1H), 

7. 0-7. 55 (m, 7H), 7. 72 (dd, 1H) , 7. 80 (d, 2H) , 8. 54 (d, 1H), 9.79 
(s, 1H0, 10, 62(brs, 1H). 

MS(ES + ): m/z 588 (M+NH 4 ). 

\^&$h 31. 2- {2-^^-5- (N2-£,iWJO -Nl->$$k} #1^} -5-^*- 

-39- 



WO 2004/108726 



PCT/CN2004/000487 



-7-jL^^-3, 7-—i^£[2, 3-d]^^-4-^J: 

*JlJ&M*- 5 #r#itf 4 - Z,#t^ - 3 - (5- 
J£^-4,7-^^[2,3-d]^-2-D -^pggfcMlB) J? 

'HNMRCCDCh) 5: 0. 90 (t, 3H), 1. 56 (t, 3H), 1. 79 (m, 2H) , 1. 90 (s, 
3H), 2. 39 (s, 3H), 4. 09 (t, 2H) , 4. 27 (q, 2H) , 6. 67 (s, 1H) , 
7. 01 (d, 1H), 7. 52(.brs, 1H0, 7. 90 (dd, 1H), 8. 74 (m, 2H). 
MS(ES + ): m/z 465 (M+NH 4 ). 

32. 2- {2- Z*%&.-5- (2-— &Jft) -N-^^,} 3^gJ -5- 
T^-7-jt^^-3, 7-— iL^[2, 3-d] ^^-4-^: 

&Jii£^ 5 #r## 4- &#Ufe.-3- (5-^^-4-^-7- 
jJ-^^-4, 7--=Anh«£ [2, 3-d] - 2 - Jfe. ) - *4tib|l ( IB) J? 

2 - ^-f M^6te^|-J#M^# 0 

l HNMR(CDClj) 5: 0. 90 (t, 3H), 1. 61 (t, 3H), 1. 80 (m, 2H) , 2. 09 (m, 
6H), 2. 36 (t, 2H), 2. 40 (s, 3H) , 3. 02 (t, 2H), 4. 10 (t, 2H), 
4. 34 (q, 2H), 6. 61 (s, 1H), 7. 11 (d, 1H) , 7. 90 (dd, 1H), 8. 83 (d, 
1H). 

MS(ES + ): m/z 479 (M+NH 4 ). 

33. 2- [2- £, (4- -5- Z^-7- 
JEp^-3, 7-— &*«£[2, 3-d] ♦5t-4-»l: 

* 2 - #^ - 3 - -ft& - 4 - £^1^ ( IE ) ^ 2- Zj^^JgLf&G 
& (IF) JNfrJgjft. + ID, LL IG(IH), IC W 4 

- 3 - (5- - 4 - $L - 7 -SLft& - 3, 

[2, 3-d] - 2 - ) %L*$m$^ ( IB ), #^ 1 - Zj3M.*J*LMW4* 
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^NMRCCDClj) 5: 0. 90-0. 95 (m, 6H), 1. 56-1. 60 (m, 6H), 1. 75 (m, 
2H), 2.49(brs, 4H) , 2. 53 (q, 2H), 3. 06 (m, 4H) , 4. 05 (q, 2H) , 
4. 34 (q, 2H), 6. 61 (s, 1H), 7. 10(d, 1H) , 7. 75 (dd, 1H), 8. 79 (d, 
1H), 9.90(br, 1H); 
MS(ES + ): m/z 519 (M+NH 4 ). 

34. 2- [2- 6^-5- (4- Zj^A^-l-^m -5-^#^ *p 
J.-7-aE^^-3, 7-^-iL^4-[2, 3-d] "t^-4-S^: 

& 2-#J,-3--^S,-4-H%#^if^^( IE ) ^ 2 - Zj%& 

(IF) JftegLM, lMB>fttt + WH*> ID, IA, IG (IH)> IC 
f'J# 4- - 3- (5-H%#^f^-4-#L-7-jE^-3,7- 

— [2, 3-d] tftfc ~ 2 - £. ) ^t^a ( IB ), #J? 1 - Zj&Mk 

l JL NMR(CDC1 3 ) 8: 0.90-1. 00 (m, 6H) , 1. 61 (t, 3H), 1. 74 (m, 2H) , 

2. 32-2. 56 (m, 8H), 3. 06 (m, 4H), 3. 67 (m, 4H) , 3. 94 (s, 2H) , 
4. 07 (t, 2H), 4. 34 (q, 2H), 6. 55 (s, 1H), 7. 15 (d, 1H), 7. 78 (dd, 
1H), 8.75(d, 1H). 

MS(ES + ): m/z 576 (M+NH 4 ). 

35. 2- (4-^^#-l-^@t) *&] -5- 0^-2) 
VJk-7-jE.ft.&-3 f 7-— iL^[2, 3-d] «#5fc-4-»!: 

& 2-#^-3-^-4- («-2) f Jfc** (IE) H 2- 
ZiftJU^TBtiLdF).^-^^^, <MBAW + W#>ID* IA, IG(IH), 
IC #]# 4 - 6fL& - 3 - ( 5 - *%#^T & -4-ft-7- - 

3, 7-— [2, 3-d] «4p3£ -2 -JO ( IB ), 45-4 1 - £ Jfc. 

l H NMR(CDC1 3 ) 8 : 0. 90-1. 00 (m, 6H) , 1.60(m,6H), 1.75(m,2H), 
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2.37 (q,2H), 2. 53(m,4H), 3. 06(m,4H), 4. 01(s,2H), 4. 07(t,2H), 
4.35 (q,2H), 6. 69 (s, 1H), 7. 11-7. 15 (m, 2H) , 7. 77 (dd, 1H), 
8.68-8.71 (m, 3H). 
MS(ES + ): m/z 569 (M+NH 4 ). 

36. 2- [2-^^-5- (4-Zj^&ik-l-*$m -5-f Jt-7- 
#i^-3, 7-J=-iu*h^[2, 3-d] ^^-4-93: 

& 2 - 3 - 4 - f ( IE) ^ 2 - ClL^^f gfc 

JL (IF) flSfeiUfc, IS#IJft** + W4MD* IA, IG(IH). IC#J#4 
- z-*Uk - 3 - ( 5 - f - 4 - #L - 7 - # ^ - 3, 7-^iL^^ 
[2, 3-d] «#5t - 2 - ) ( IB ), 1 - Zi^#AA*J# 

'HNMMCDCU) 5: 1. 00 (t, 3H), 1.65(t, 3H), 2. 37 (q, 2H) , 2. 41 (s, 
3H), 2. 50 (m, 4H), 3. 09 (br, 4H) , 4. 31 (q, 2H), 4. 95 (m, 2H),. 
4.96(dd, 1H), 5. 01 (dd, 1H) , 5. 68 (m, 1H) , 6. 61 (s, 1H), 7. 11 (d, 
1H), 7. 82 (dd, 1H), 8. 71 (d, 1H), 9. 77 (br 1H); 
MS(BS + ): m/z 503 (M+NH 4 ). 

^#■1 2 

BISCHOFF «**UT # W 

(Bischoff E. ; Schneider K, International Journal of Impotence 

Research, 2001, iJ, 230 235). 

# 3, 7-— ft*eM2, 3-d] *^-4HW4ffit#&*&$fci : -;!|c.t , # 
JfcJMfrf- (0. lmg-3mg/kg) . *&i±Hs&&4j-|$4fr1tr>2l Avi 

MM¥)&$?M* 30, 60, 90 ^»120^HI , Bt*AW*-ML<tffW^ 
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$&EH£-ML (mm) 






30 


,60 


90 


120 












OHIO 


1-HC1 


8. 3 


5. 7 


5. 3 


2. 0 


1. 3 


VC&tyl 1-2HC1 


1. 3 


3. 0 


2. 0 


1. 0 


1. 0 


6-2HC1 


0. 0 


5. 3 


2. 7 


1.7 


0. 0 


8-2HC1 


2. 7 


1. 7 


1. 3 


0.7 


0. 0 


W&tfa 19-2HC1 


1.7 


4. 0 


4. 3 


4. 0 


0. 0 



^^^.i£Hj 3, 7-J^Ii/*t'?M2, 3-d] 
i-ihci *UM&&JMF. 
3 

tfiMt * ^ «fe* *^ * It 

24mg/kg, P0^JL^^^#^#.^.jL(#^)24mg/kg, 
*JHHM*£.3££l#. ( 0. lml/lOg) , S0^###«i^X. 
JL-faJUfaM*rt (Jl^24cm, ^ 24cm) , i£j& 5 ^Ht, 2 

te/8*>T WVCP410/G ^Jfe^ll^it-f- 4fc*-frT*L 

&feft<R4|i2i;aUfc*Jt. 21-24X:Sf^Tii# J # 

JeL^Jl^- 11 ^#*A.^i!ll + ^^#^S^^PH'14«*^ 
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1-HC1 PjUM$j£'hA,^*£^j(M*#i|l| 

Pt&te&W&mZ (P<0. 05) . 6-HC1 Ot^Jt^U 

* # * 91 A *» » , JL* * "fa 4t ft & 



#. 2. 3, 7-^*^- [2, 3-d] «-4-«fri#^| 1 ^ftt^ 

















17 


8. 9±3. 69 


7. 1±3. 62 


16. 2±4. 02 


3. 4±4. 64 


4fc^4fc l-HCl 


9 


2. 6±1. 13** 


7. 6±2. 70 


7. 1±5. 62** 


13. 1±8. 77** # 


6-HCl 


8 


6. 4±3. 07 


8. 0+3. 93 


8. 8+5. 85* 


9. 0±8. 50 




19 


5. 0±4. 74* 


12. 7±7. 18 


8. 2±4. 02** 


8. 2±5. 25* 



5 &m.$Li!M&)k&L * p<o. 05, **p<o. oi, imj^4M?4U&&&tb 

*P<0. 05 



(Hidaka H et al Biochim. Biochim. Biophys. Acta 
1976, 429, 485. Kim D-K et al Bioorg. Med. Chem. 2001, 9, 3013) 
¥j. jjUfl *»J/8to#&ifctt:**aiMf PDH5 &M&fc¥im%.. 

Ifr&U^&teJ&n 2U&\mL ( TopCount ) 
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5 ^^^J^^^^^. VX\X>&fyj 1 - HC1 
§£!^$JL;H> 10" 8 mol/LBt, ^*j-^^~®t®|5 65. 62%, 
fafaMbWlYft 31.67%. 
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1. if I ^yo&$rm%X^&±tf)$L 




I 



R 1 A H; d-C 4 JAi&jL^^; d-d ^^Jl^iL^.^; 
d~d d~d "tfflUk ^ H tY^fc 

i&&mtti\TP)tfj&®—&£^\: M> JfeS- A 

d-C 4 Cr-fcitiJUk d-C 4 j&$kI^ C 3 -C 5 

#.>ft&^ CONR 5 R\ NR 5 R\ C0 2 R\ NHS0 2 R\ S0 2 NR 9 R 10 ; 
R ! Ai; Ci-CsJL4W.iL4**Ufe.; d~d &KX&&lL4$M&; 
d-d ttftMk; d-C 4 #A; JMUfcfc Bfr H ^T^J***. I] T*J 
MM— **JMfc A*.. IWfc* d-d 

d-d*fe#l&* d-d^gfc^ d-d JfifcJU ^U*,**** C0NR 6 R\ 
NR 6 R\ C0 2 R\ NHS0 2 R\ S0 2 NR 10 R u ; 

R 3 JL H, d-d C 3 -C 6 S?^^ C a -C 4 

J&H^ft,; C 2 -C 4 tt*M£»; d-d#t&; 

R 4 ^_ H, d-C« jL4t*.ilM£t*.> d-d d-d 

d-d d-C**yk; 
R 5 A H, d~d X4ft*. jt«*t*., ^f-T^Jfc*. OH, NR 6 R 7 , CN, 
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C0NR 6 R 7 & C0 2 R 8 JM^; C 2 -C 4 4&*Mfc» #T^«fcCN, CONR 6 R 7 & 
C0 2 R 8 W^,; NR 6 R 7 fei&E^^tf) C 2 -C 4 ftJUk; OH NRW 'Ifci&Mtyft 
(C 2 -C 3 )&#L&)Ci-C 2 MMJkkMM^.\ CONR 6 R 7 ; C0 2 R 8 ; NR 6 R 7 ; 
NHS0 2 NR 6 R 7 ; NHS0 2 R 9 ; S0 2 NR 10 R n J&Tfci&^Mfcf W^*^. 

R 6 ^ R T a*»J# H A Ci-C* jLttJK.jLM*fc&, A**'^*!* 
HUt-?-— *Wfe&, 4-N (R 12 ) -^Mt&jfc 

R 8 A H £, fc-G JL4ftiLX4ft*fc*.. T*tCi-C« )^#LSl> Ci-C, *fc . 

R 9 A NRV*H£JM^1& d-C, 

AiL44*fcfc C 2 -C 6 C-C 6 ^:^ C 3 -C 6 

4-N (R") A^ln 
tfWt*.* 4-N(R 13 )-^# 
Jt; 4L#*.WT«^WM*.0H^ CN, C0 2 R\ C1-C4 ±Mj&JlM)&LS^ 
d-C, NR 14 R'\ CONR 14 R 15 JM^; JWUMk JW*.#*f . 

OH, C0 2 R\ NR 14 R'\ C0NR 14 R 15 3&— jfrJMMLi3l#t&-5£-- JM^WEJWi. 

R l2 A H; Cx-C 6 jL4*#.jl4fc*£., #^fcJfc*fa*t#J|.* 
C 2 -C 3 *tgj& C1-C4 d-C 3 fllfttt&; C 2 -C 6 

^; C 2 -C s JfcgjK, C 3 -C 6 Sf &t&; 

R 13 ^.H; Ci-C jL^iL4£*t&; G-C 3 )&&^JMW C 2 -C 6 £ 

C 2 -C 6 C 2 -C« jUfc*Uk; CONR 14 R 15 
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JMW* Ci-C 6 jLttftt&; COJl'^U*,** d-d jL4ftjfc ieAte*., 

4|fcfrJMtfM*ft*^&*$ d-d C0 2 R 8 , C0NR 14 R 15 , 

CSNR 14 R 15 ^C(NH)NR 14 R 15 ;C a -C 3 *>R,jL4**iL4t*fc*.; Cr-C* 44*Mk; 
Ci-Ci*UtjR. d~d 3F*t&; |t^-^£i|(n=2-20)L, #T*^*fe* 
Ci-C 6 

R 14 ** R"^JW^ H; C1-C4 jL4W,X*t*t*.; d-d >WUfcJM*. 
^.(V^jL^iL4ft*t*.; AjfeMA^ C 2 -C 4 JL4&*. & 
J&^-ffl+lJt^lUI-f— *#A*b«fr# (»!)£.* stat*.. 

OCT,, Cx-C 4 ±tt*jl*4t&JMt; -MUfc-f- 
2. 4M<W#. 1 f^fl^#. 

*,£JM*.: d-dJ&tS^ d-dJ&Hg^ d-d j&gfc^ JMUfcJU ^ 
ft**^ CONR 6 R\ NR 6 R 7 ; 

R 2 A H; Ci-C,£4fc*jLte*tfc *ftifcifc*ASTW4H- 
*£JM*,: JWUMk JM*,**^ CONR 6 R\ NR 6 R 7 ; 

R 3 A H; C 2 -C 4 Jl44jK, iL4**t*., #*T$t C 3 -C4 JfoBJU d-d 
J&fUMc,; d-d C-C****.; 

R 4 A H, C1-C4 Jtft* iUfcit*., d-d ifofcJU Ci-C 3 

ftJUW*,; C 2 -C 4 4**Mk; G-C4*fcfc 

R 5 A H, d-C 4 jL4ft#,iL*i*Ufc., #T#afc*fe#. OH, NR 6 R 7 , CN, 
CONR 6 R 7 i& COsR'JM?.; NR 6 RW£x&JM^i# d-C 4 NR 6 R 7 ; 
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NHS0 2 NR 6 R 7 ; NHS0 2 R 9 ; S0 2 NR 10 R u i&T#&«fc¥ *JWM$**» 
■3t&, ?fc±&, *4Jk, *^^iL«U£.; 

* R 6 ?fc R 7 ^#J# H & d-d JlM^JlM:^, Js^^ttl^ 
*^m»f— 4-N (R 1J ) 

R 9 A NR 6 R 7 #i&MHi6$ d~d 

AiUfcit*.; C 2 -C 6 ttflMk; c-c*UMS. C 3 -d 

A«lbeMK (M-) 4-N (R 13 ) -^L#Jt; A^ttl 

(W) 9tot&* 4-N(R")-^# 
Jl; .^i^fflT^^MrffcOH, CN, C0 2 R\ C1-C4 
C1-C3 NR 14 R*\ C0NR 14 R 15 JpM^; JMWfc*., 4U*#l 

d~d Jtffc*,iL44*fc&, /StiiJtHTiS**. 
OH, C0 2 R\ NR l V\ CONR 14 R 15 i£— ^fc&Uj^-!? % 

R 12 A H; d-d jL^jl4&£&&, #T-£ifc**UHk JfeJ* 
^ d-d d-d jfcJUfcJM*,; C 2 -C 6 ^fr^A d-d *f #L&; 

R 13 A H; Ci-C, £_&&JL$k>)&^; d-d )&#liJMW C 2 -C 6 Jl 
4ft*iLte*kfc Jfe*JWW* C-CjL4ftAi4ft*Ut; NR 14 R 15 JM^<tf 
Ci^ Jtf^iUfcifcfc «JM.^CrC, conr 14 r 15 
JM5i*$ CH^ jLfe£.il4&&;£.; C0 2 R\ CONR 14 R 15 , CSNR 14 R 15 i& 
C (NH) NR 14 R 15 ; d-C 3 iftjL4fc* iL4ft*Ufc.; d-d C 2 -C« 

R 14 ^ R 15 ^'J^H; d-d ±^AJL4&&&; d-d *fcJUPM*, 

# C 2 -d JL44*. jUfcifcfc ****JMW C 2 -d i.4ftjK.iL*t*t^; A 
4*fc'ftJ*rttf*U*-f'-- A#A**# *Wkfc 
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&4VE&JLft&^fc-&2 + Ci-C**MUk, CF 3 . 

3. jMWM*. 1 * 2 #f J*.****. I . 
*+, 

R 1 A C 2 -C 3 ±^ JUfckfc #T«A*fc*^ ft T?'J JkB — 
i^JM^: JpL^*JP> NR 6 R 7 ; 
R 2 A H; 

R 3 A H; C 2 -C 4 jL4t*iL44*tJt., *HT#. C 3 -C 4 JfttUfcJMfc 
C 2 -C 4 £I#J^; C 2 -C4*k||.; 

R 4 A C 2 -C 4 jL4ft*iL4ft*t*., #*T#- Ci-C,*MUN*; C 2 -C 4 4& 

R s A S0 2 NR 10 R n ; 

R 10 ^ R 11 ^H&'J^L H A d-d, £«&&4&ft&; C 3 -C 6 
A^^n**^IU*^ W JfcsUk «WMk 4-N (R 13 ) - 

fl&, NR 14 R*\ CONR 14 R 15 ^; WWMt. **UMii*JU 
NR 14 R*\ CONR 13 R 14 i4-#*Mi«i*^ J5 — JMWWW.*.^*JMh 

R 13 A H; Ci-C s jLMiLiL4ft*Ufe.; d-C 3 Jfcfl&JFiftti c 2 -c 3 J: 
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4*Ji.jlte*fe*.; £*JMW C-C 3 jL^JL*k&t&; NR 14 R 1S JM^ 
C 2 -C 6 jL4ftjR.iL«*UI.; C 2 -C 3 jL«JfciL*ifc*.; CONR 14 R 15 

Ci-c. JL*iiL.Mfc*&; C0 2 R 8 , CONR 14 R 15 ; 
R 14 *» R 15 % H; d-C* jL4*3R,jL4ft*t*.; Cr-C, JMUMLfi 
# C 2 -C 4 jL4**iL4fc*fc*.; AJfe&JfcfW* C 2 -C< JJfcfc il4£ftjfc ^ 

0CF 3 , C1-C4 A4U&il**tJWU*i; JW^Wfete^*— ^ll/ft-?* 
4. 1-3 /Stifi.^'ffc^r, 

2- [2- (4- Z.^*ki^-l-*$m -5- f ft ^ 

-3, [2, 3-d] *tfft-4-m , JMMkiUfc-'. — JfcfcJtaiTfett 

2- [2- f |L^-5- (4- *.jfe.i -5- f &-7-JL ft & 

-3, 7-—&1W. [2, 3-d] ^^-4-S3, ;&A-&flfc3L; 
2- [2-JE ft (4- Zj &tfL#-l-j£Sfc) -5- f L-7-jL ft & 

-3, 7-.=A*e& [2, 3-d] «*jfc-4HH, 

2- [2-# ft #L*.-5- (4- ^ *JjMM-*fr*fc) -5- ^ L-7- j£ ft J, 
-3, 7--=.*** [2, 3-d] «#5fc-4-»i , — A A*^LT«fe*^ 

2- [2-jE ft #L&-5- (4- &*J*#-1-J*tffc) -5- &J&.-7- jE ft £. 
-3, 7-— iL'tfc^ [2, 3-d] ««9t-4-W , ^&*L&JLTtfe*^ 

2- [2- & *A-5- (4- T *.*#-l-*ifc) "5- T *--7- it ft & 

-3, 7--=A*«M2 f 3-d] XJMkttJk, ^-jtAjLaLTIfc^ 
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2- [2- Zj #.£.-5- (4- f *.*L#-1-J*»fc) £&] -5- 6 *.-7-iE ft ^ 
-3, [2, 3-d] «#5fc-4HW, #4Mkfc&, ^Jl$JL8JT&# 

2- [2- & (4- &fL^^-l-j£Bfc) ft J, 

-3, 7-—M** [2, 3-d] *fc-4HH , Jkg£Jfc, -=jL*&aLTfctt 

2- [2-&&g.-5- (4- (2-# *MM-4M) -5-f L-7-jE ft 
J&.-3, 7--=4Mfe^- [2, 3-d] *fe-4HH , — & AA^LT«fe 

2- [2- & (*i&*fc&-l-J**) ^]-5-ft-7-jE^i-3, 7- 

~*.*b*[2,3-*]*fc-4-»l, JiJkaUkaLT^^** 

2- {2- £ #1^-5- [3- (2-&-'to&-*L&-l) jEft$r-N-^§fc] £&} 
^-7-JEft^-3,7-J^iL^[2, 3-d]«4f5t-4-W, 

2- {2- &#Ufc-5- [2- (*Nttt£.-l) ZjJBr-N-#6fe] -5-f L-7-jE 
ft^-3, 7--=.fi.*be£ [2, 3-d] *fe-4HW , —^^^T 

2- [2- (»!%#ft-4-J#Bk) ^]-5-^^-7-iEftL-3, 7-~ 

^Jt^[2,3-d]^-4-S^, ~jfc*jLM"tett* , &* 

2- [2- & fl*.-5- (3- «#^-4) jE ftJ^-N-^i^,) -5-f ^-7-JE 
ft^L-3, 7--rA*fc«M2, 3-d]«#9£-4HH, ^Jk^it^T 

2- [2- ZJ|L^-5- (2- (^#>fV4) &JBHl-#Bfc) #JSJ -5-f|.-7-j£ ft 
£-3, 7--=A*b4-[2, 3-d] 4TCfe-4HW, — 
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2-[2-£#L&-5-(2, 6-— fjM#ft-H-**fc) ^]-5-f^-7-jL^ 
£-3, 7--=4L**[2, 3-d] *fc-4-Wi , &Jf.jk*Jk, -=Jl*Jfc;8lTfe 

2- [2-&fL£.-5- -5- fJ.-7-JE ^ 

-3, 7-.=JL*«*[2, 3-d] *fe-4-»l, 4M^-&A&> -=jL**aiT«fc*$ 

2-[2-&*J^-5-(2-(*?fe-l-Jk) 2,#-H*gfc) **J-5-f i-7-iE 
ft4k-3, 7-— [2, 3-d] ^ik^ik^T 

2- [2- &|Uk-5- (4-^M#-l-^Si) "5- f *.-7-iL 

-3, 7-— S^^tf, 3-d] , ^MMkskik, — &&Jk;s^r^ 

2- [2- |L^-5- (4-*Jt*#-l-*i*> "5- T J^-7-iL ^ & 

-3, 7-^-gL"fc'&[2, 3-d] 4f*-4-»J, ~&Mk2L'^1fcih 

2-[2-&#l&-5 W^-1-*$0O ¥&] -5-f ^-7-JE^^-3, 7--=A*fc 

*M2, 3-d]*)fc-4HH, — jfeBfe&^LTtfe^*^ 

2-[2-^^-5-(4-#L# [1, 3] — 

*]-5-f *.-7-jt«*.-3, 7-— &1MU2, 3-d] *fe-4HW, ##-JkS& 

2- [4- (3-^jE^f^-l-^) d«HH#gb] 3£JU -5-f 

Jt-7-Jtp^Jt-3,7-— fttM-12, 3-d]«*«;-4-Sfl, -njfe. 

2- [2- £ *^-5- (JL ft J8HL-**) 3MJ -5- ¥ ^-7-iE^-3, 7-J=. 
[2, 3-d] «*9fc-4-IH, JWMfc**, — jfeitA^LTHfe^*^* 
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2- [2- Z*%&-5- (N, -5- f &-7- 

7--n&i*bt«. [2, 3-d] <#5fc-4-»l, — ifc&A. 

2- {2-6^-5- [N- (2-&&Z>&) -N-T £J A***} -5- f*. 
-7-JE^L-3, 7--=-iL^^[2, 3-d] *i£-4-^, — 

2- {2-^^-5- [N- (2-j5Uk -N- Z, JfcJ 

-7-jEi^-3,7-~iL'*te§*[2, 3-d] *5t-4-»l , -g~£Jkg£Jfc, ^ik^ 

2- {2- £.#l&-5- [N- ZjM.) -N-jETJsJ -i^tBfc) ^} -5- f 

L-7-jE^^-3, 7-~&p&e£ [2, 3-d] , 

2-{2-&#Ufc.-5- (*t -N-^ib} ^} -5-f L-7-iL^ 

7-i|,**[2, 3-d] ■4p5fc-4HW, 

2- {2- &#Uk-5- -N-^ib) -5-ft-7-j£ ft 

^-3, 7-^iL^ [2, 3-d] *£-4-Ift, .=.Jfc*jfcaiTf& 

2- {2-^^-5- (N2- -m-*$m -5-T*-7-jE 

-3, 7-Jifi,*^ [2, 3-d] «#3fc-4-*i , JiJk*UL8LTilfeW 

2- {2-&ft&-5- ZjJBt) -N-^Bfc) -5- T^-7-jt 

ft*.-3, 7-^iL^ 1 ^ [2, 3-d] ^-4-SI5J , AJt, —ikSkifc^ *T 

2- [2- 6 #Jk-5- (4- Zli ®b) -5- & 1,-7- iL ft Jfc. 

-3, 7-J=Jk*W"[2, 3-d] ♦5fc-4HW, — Jl^Hl^LT^^ 
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2-[2-Zj #14-5- (4- & i*#-l-*JWb) 3£4J -5-h%#^ f *.-7- jt ^ 
4-3, 7-— [2, 3-d]«#5t-4-»5, — *«UtJLT«fe 

2- [2-^^-5- (4- & ^41 -5- 0#5i-2) T4-7-JE 
^4-3, 7-Jift*W>[2, 3-d] ♦5t-4HW, ^it^^LT 

2- [2- #L4-5- (4- Zi4.*.#-l-*fc) -5- T 4-7- Jf ^ 4 
-3, 7-.=ifcrt*[2, 3-d]**-4-»!, -=jL*jLaiTlfetf 

5. 4i4H&£i I 4&Wb#$;jr*, 
IE 4b6*<Mr-5 IF 



*t R\ R 2 » R 3 , R 4 *R s tfJt3lWj|M»#.l 
n#Mteb1ILK>MfrML+frM, *tf*fc*ai + , 1^-20°C i 80°C 
TSbftiLft, ID 





IE 



IF 




R5 



-55- 



WO 2004/108726 



PCT/CN2004/000487 



ID 



*+R\ R 2 , R 3 , R>R 5 ^5LWJi. 



^tR 1 . R 2 » R 3 > R 4 ^R 5 ^^5C|5)Ji; 
H.* I 4t^#, 



o 




R5 



IA 
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